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ABSTRACT

The ATM Hu presentation and filters review meeting
was held at the Lockheed Solar Observatory, February 26 and
27, 1968. The present Ha interference filter state of the
art was reported on. Specifications for these filters and

the HCO and MSFC Ha ftelescopes were also set.
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MEMORANDUM FOR FILE

The author attended a meeting to review the ATM Ha
displays and the up to date merits of Ha interference filters.

The meeting was held at the Lockheed Solar Observatory, Rye
Canon, California, February 27 and 28, 1968. The expected re-
port by Lockheed was held up due to the filter non-uniformity
problem and is now to be delivered in approximately three months.

Dr. Reeves of Harvard College Observatory (HCO) gave
a presentation which included a discussion of the present inter-
ference fillter state of the art and the tentative goals of the H
telescopes under the HCO and MSFC sponsorship. Three companies
have been involved in the filter competition - Spectra Lab (SL),
Thin Films (TF), and very lately, Perkin Elmer (PE). However,
the competition has narrowed to SL and PE,

The SL filter consists of a thin mlica primary element
stretched on a quartz ring upon which appropriate spacing layers
are affixed. The PE filter 1s more complex and heavy consisting
of a coated polished glass or gquartz thin sheet attached to a
coated spacer which assembly 1s then mounted on a glass (or quartz)
block. TF filters consist of organic materials deposited from
solution upon a suitable substyate to form a thin interference
film. Bandpass peak drift in Angstroms wlth temperature change
has been measured with the following results.

o]

SL 1A/14,5°F
(o]

PE 1A/45°F (fused silica base)
[e]

TF 1A/8°F

It is apparent that SL and PE filters are more tempera-
ture stable. The PE 1s so stable that 1t 1s at a dlsadvantage
for "tuning in" different areas of the H, line.

The filters suffer from a non-uniformlity in thickness
over thelr transmitting areas which widens the bandpass. Further-
more, llght not normally incident travels a different length and
optical path than that normally incldent. Tests made in parallel
(collimated) 1light for a SL filter gave these results:



BELLCOMM, INC. -2 -

Ax (A) 0 (deg. from normal)
' 1°
2.0 2°
2.0 2°
3.7 3°

o]
Ax is the change of the optical path length in A due to not
traveling perpendicularly between faces. Thus, there is an
effective increase in bandwidth for a bundle of non-parallel
rays. Since AX '\:(@_)2 where n is the index of refraction,

the effect is more Pronounced in the SL filter with n = 1.2
than the PE filter with n = 1.46.

Apparently there is no change in bandpass form or
central peak with age for SL filters. Extrapolation from
physical properties predicts the same for PE filters. How-
ever, the TF filters do show an aging effect. This combina-
tion with poor thermal performance has eliminated TF from the
competition.

Since non-uniformity across filter disks has been
about twice the desired bandwidths, Dr. Reeves has asked SL
and PE for quotations of
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The specifications on the MSFC and HCO H telescopes
are summarized in the attached table. 1In the tabl%, At refers
to film exposure times.
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